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PROGRAM

PHASE I INSPECTION REPCRT

BRIEF ASSESSMENT

Identification No.: MAOOL40
Name of Dam: Curtis Ponds

Town: Worcester
‘County and State: Worcester County, Massachusetts

Stream: Middle River - Tributary of the Blackstone
River

Date of Inspection: September 18, 1978

Curtis Ponds Dam 1s a 420-foot long, li-fcot
high earthfill dam built in 1837. The dam has
vertical upstream and downstream walls, portions of
which are made of concrete and porticns are dry-stone
masonry. The area immediately downstream of the dam
has been filled in nearly to the crest. The splllway
is an 80~foot long, broad crested welr with a stepped
stone cascade at the southeast abutment of the dam and
has a crest at elevation (E1) 472.0, There is an
abandoned steel framework across the crest which
formerly supported a walkway and flashboards. The
downstream dlischarge channel is 70 feet wide and has
vertical concrete sidewalls 9 £o 13 feet high. At 150
feet downstream of the splllway, the channel Inter-
sects a second channel which is 4.6 feet wide and has
vertical concrete sidewalls about 6.5 feet high.

There is no regulating outlet at the dam. There is a
partly demolished gate house and about 12 abandoned
and rubble filled intake cpenings located upstream of
the dam near the southeast abutment.

There are deficlencies which must be corrected
to assure the continued performance of this dam. This
conclusion 1s based upeon the visual inspection at the
silte, the lack of engineering data, and limited opera-
tional and maintenance information. Generally, the
dam is in fair condition. It has been placed in the

CURTIS PONDS DAM



"significant™ hazard category according to the Corps
of Engineers guldelines for the classifilcation of
hazard potential,

The dam i1s considered to be a potential hazard
because of the lack of a regulating outlet as well as
the signs of distress which were observed at the site:
erosion of a large area on the crest and downstream of
the dam, the steel framework across the crest of the
spillway, and debris on the crest of the spilliway and
in the downstream channel,

Hydraulic analyses indicate that the spilillway
can discharge a flow of 2,575 cfs (cuble feet per
second) when the pond level is at E1 477.3, which is
the low point on the crest of the dam. The spillway
can discharge 27 percent of the outflow test flood
(half the probable maximum flocod) which is 9,500 cfs
with a pond level at El 481.0. The above test flood
pool elevation would be modified by a high tailwater
and general flooding.

It is recommended that the Owner employ the ser-
vices of g qualified consultant to design a regulating
cutlet for the dam, In addition, the Owner should
accomplish the following: backfill the eroded area
downstream of the dam, remove the steel framework
across the crest of the spillway, and clear debris
from the spillway and downstream channel. The Owner
should also implement a systematic program of
inspection and maintenance.

The recommendation and remedial measures
outlined above and in Section 7 should be implemented
by the Owner within a period of two years after
receipt of this Phase I Inspection Report., An
alternative to these recommendations would be to drai
the pond and breach or remove the dam.
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PREFACE

This report is prepared under guldance contained
in Recommended Guldelines for Safety Ingpectlon of Dams,
for a Phase I Investigation. Coples of these guidelines
.may be obtained from the Office of Chlef of Engineers,
Washington, D.C. 20314, The purpose of a FPhase I Inves-
tigation is to identify expeditiously those dams which
may pose hazards to human life or property. The assess-
ment of the general condition of the dam 1s based upon
available data and visual inspectlons. Detalled inves-
tigations, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation 1s intended
to 1dentify any need for such studles.

In reviewing this report, it should be realized
that the reported condition of the dam is based on
observations of field conditions at the time of inspec-
tion along with data available to the inspection team.
In cases where the reservoir was lowered or drained
prior to inspection, such action, whille improving the
stability and safety of the dam, removes the normal
load on the structure and may obscure certain conditilons
which might otherwlse be detectable 1f inspected under
the normal operating environment of the structure.

It is important to note that the condition of a
dam depends on numerous and constantly changing inter-
nal and external conditions, and is evolutionary l1n
nature. It would be incorrect to assume that the
present condition of the dam will continue to represent
the condition of the dam at some point in the future,
Only through continued care and inspection can there
be any chance that unsafe conditions be detected.

Phase I inspectlons are not Intended to provide
detailed hydrologic and hydraulle analyses. In accor-
dance with the established Guidelines, the Spillway Test
Flood 1s based on the estimated "Probable Maximum Flood"
for the reglon (greatest reascnably possible storm
runoff), or fractions thereof. Because of the magni-
fude and rarity of such a storm event, a finding that
a spillway will not pass the test floed should not be
interpreted as necessarlily posing a highly inadequate
condition. The test flood provides a measure of rela-
tive spillway capacity and serves as an aid in deter-
mining the need for more detalled hydrologic and
hydraulic studies, consldering the size of the dam, its
general conditons and the downstream damage potential.
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OVERVIEW
CURTIS PONDS

- WORCESTER, MASSACHUSETTS

VIEW OF UPSTREAM FACE OF DAM

Location and Direction of Photographs
Shown on Figure in Appendix B -
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

CURTIS PONDS
SECTION 1

PROJECT INFORMATICN

1.1 QGeneral

8.

Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through
the Corps of Englneers, tc initiate a national
program of dam inspection throughout the
United States. The New England Divlsgion of
the Corps of Engineers has been assigned the
responsibility of supervising the inspection
the dams within the New England Regilon.
Metcalf & Eddy, Inc. has been retalned by the
New England Division to inspect and report on
selected dams In the State of Massachusetts,
Authorization and notice to proceed was issued
to Metcalf & Eddy, Inc. under a letter of
July 28, 1978, from Ralph T. Garver, Colonel,
Corps of Engineers., Contract No, DACW
33~78-C~0306 has been assigned by the Corps

of Engineers for this work.

Purpose

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify
conditions which threaten the public
safety and thus permit correction in a
timely manner by non-Federal interests.

(2) Encourage and assist the States to
initiate quickly effective dam safety
programs for non-~-Federal dams.

{3) Tc update, verify and complete the
Natlonal Inventory of Dams.

CURTIS PONDS DAM



1.2

Description of Project

2.

Location. The dam is lccated on Milddle
River, a tributary of the Blackstone River,
in the City of Worcester, Worcester County,
Massachusetts (see Location Map).

Description of Dam and Appurtenances. Curtis
Ponds Dam 1s an earthfill dam with vertical
walls on the upstream and downstream faces,
portions of which are made of concrete and
portions are dry-stone masonry (see Filgure
B-1). The dam has a maximum height of 14
feet and is about 420 feet long, including a
stone cascade spillway at the southeast abut-
ment, The crest of the dam is about 22 feet
wide, but is obscured by filling of the area
dowvnstream of the dam for use as a coal yard.
The crest varies from E1 477.3 to 480.0. The
axis of the embankment forms a bend at about
125 feet northwest of the splliway. The up-
stream face of the dam is a vertical concrete
wall from the spillway for a distance of 175
feet and is a vertical dry-stone wall for an
additional 165 feet to the northwest abut-
ment. Most of the downstream face of the dam
is not visible due to subsequent fllling of
the area, One section which is wisible is a
vertical, dry-stone masonry wall,

The spillway 1s an 80-~foot long, ungated welr
with a stone cascade on the downstream face.
The crest is at E1 472.0. The vertical, con-
erete sidewalls are 5.2 feet (north side) to
T.4 feet (south side) high. A steel frame is
mounted on the weir and formerly supported a
walkway and flashboards. The downstream face
1s a flve-step cascade made of cut stone
blocks. The channel below the spilllway is
about 1850 feet long, 70 feet wide, and has
vertlcal, concrete sidewalls about 9 to 13
feet high. Four concrete plers are located
in the floor of the channel and formerly
supported a railroad trestle. The downstream
end of the channel intersects another channel
carrying flow from Beaver and Tatnuck Brooks.
The second channel is 46 feet wide with ver-
tical, concrete sidewalls about 6.5 feet
high, This channel continues southerly and
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under a bridge for Webster Street, then on
through commercial and industrilal areas of

Worcester.

A partly demolished gate house is located up-
stream of the dam near the southeast abut-
ment. It has a concrete deck and foundation
with five openings which formerly served as
intakes for coollng water for a power plant.
Some slide gates are missing, and scme intake
openings are filled with concrete and
building debris. The intakes and slide gates
are incperable, DBetween the gate house and
the spillway 1s a vertical concrete wall
along the pond. The wall has a gate opening
leading to remnants of a flume made of steel
sheet piling. This reportedly served to
return warm water to the pond. Upstream of
the gate house, a vertical concrete wall
continues along the pond. This wall ccntains
five more abandoned intake openings, some
with wooden slide gates 1in place, but no
operating mechanisms.

Size Classification. Curtis Ponds Dam 1s
classified in the "small" category since it
has a maximum height of 14 feet and a maximum
storage capaclty of 512 acre-feet.

Hazard Classification. Directly downstream
of the dam 1s a heavily developed commercial
area of Worcester known as Webster Square.
Also, a firehouse 1s lccated about 200 feet
downstream of the dam immediately east of the
Webster Street bridge. Commercial and indus-
trlial development also occeurs near the abut-~
ments of the dam, Two towers for power
transmission lines are located at the site,
one on the northwest abutment of the dam and
one on the filled area downstream of the dam,
This power line leads tc a nearby downstream
substation, However, in the event of failure
of the dam, few lives could be lost although
excesslve property and utility damage could
occur. Accordingly, the dam has been placed
in the "significant" hazard category.

Ownership. The dam is presently owned by
Massachusetts Electrle Company, 939 Southe-
bridge Street, Worcester, Massachusetts 01610.

CURTIS PONDS DAM



Mr., Barry Huston, Distrlct Superintendent
(617-791-8511), granted permission to enter
the property and inspect the dam.

Operator. Since there are no operable
facilities at this dam, there are no known

operators.,

Purpose of Dam., The dam was originally built
to provide cooling water for a fossil fuel
power plant. The plant was removed about 10
years ago, and the pond is no longer being
used. The site 1s fenced off to prevent
trespassing.

Design and Constructlon History. Curtis
Ponds Dam was built in 1837. The dam was
originally constructed with a stone wall on
the upstream face, A letter from the Owner
to the Worcester County Commissioners in 1923
states that the abutments of the spillway are
constructed of stone on each slde with wood
sheeting in the center, then filled with
earth, Removable flashboards supported by a
steel walkway over the spillway were in use
by 1923, The downstream side of the dam was
fiiled and used for a coal yard. In 1923, a
flume was constructed for returning water to
the pond., The flume cuts through the south
wing wall near the right abutment of the dam.
By 1938, a concrete wall on the upstream face
of the dam had been constructed. In 1955,
the dam was overtopped and damaged by
flooding. Repairs consisted of gravel fill
up to 20 inches thick placed on the c¢crest of
the dam dlrectly behind the concrete wall.,

In 1973, slight spalling was observed on the
conicrete wall on the south side of the spill~
way. By 1976, the supports of the steel
walkway had become eroded, and it was recom-
mended by the Owner's maintenance personnel
to remove the flashboards and abandon the

‘walkway.

Normal Operating Procedures, There are no
operable structures and no operating pro-
cedures at this dam.

CURTIS PONDS DAM



1.3 Pertinent Data

=

Drainage Area. Curtis Ponds has a drainage
area of approximately 21,327 acres (33.3
square miles). Thils area includes the drain-
age basins of Ramshorn Brook, Dark Brook and
Kettle Broock (see Watershed Plan, Figure
D-1)., About 15 dams are located upstream of
Curtis Ponds, including five water supply
reservoirs. In 1959, a flood control dam and
diversion tunnel were constructed about 2.5
miles upstream on Kettle Brook. The tunnel
has an overflow intake at E1l 487 and is
designed to carry a maximum flow of 6,000
c¢fs. This facility 1s known as the Worcester
Diversion.

The drailnage area is about 50 percent rural
and 50 percent urban. Rural areas are
sparsely developed, mostly wooded, and have
moderate slopes. Urban areas are thickly
develioped, mostly paved or grassed, and have
flat to moderate slopes.

Discharge. Normal discharge 1s over an
ungated, broad crested spillway which is 80
feet long with the crest at E1 472.0. Water
then drops about 8 feet down a steep stone
cascade and into the downstream channel. The
channel 1s about 70 feet wide and 150 feet
long, with vertical side walls 9 to 13 feet
high. The gradient of the channel 1s 0.004
(0.4 percent). Water then flows into a
second channel which flows southeastward from
Tatnuck and Beaver Brooks, Below this inter-
section, the flow in the channel is called
Middle Rilver. The seccnd channel 1is 46 feet
wlde and about 6.5 feet deep with vertical
concrete sidewalls., At 135 feet downstream
of the intersection, there is an arched cul-
vert 7.5 feet high and 46 feet wide with an
invert at E1 463.0. The channel continues
downstream through industrial areas of
Worcester.,

The maximum flood recorded at the site was
during the 1955 hurrilcane, when the pond
level was at about E1 480, and the peak flow
at Kettle Brook gage, a mlle upstream, was
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recorded as 3,970 cfs. Since that time, tThe
Worcester Diversion tunnel was constructed
upstream to divert up to 6,000 c¢fs from
Kettle Brook to the Blackstone River south of
Worcester. Hydraulic analyses indicate that
the spillway can discharge a flow of 2,575
¢fs when the pond level is at E1 477.3 which
is the low point on the crest of the dam. An
outflow test flood, which assumes a diversion
of 6,000 ¢fs, of 9,800 cfs will overtop the
dam by a maxlmum of 3.7 feet.

Elevation (feet above Mean Sea Level (MSL)).
A benchmark at E1 472.0 was established at
the crest of the spillway. This elevation
was taken from a United States Geologilcal
Survey (U.S.G.S.) topographic map.

(1) Top dam: 477.3 to 480.0
(2) Test flood pool: 481.,0

(3) Design surcharge (original design):
unknown

(4) ?ull flood control pool: Not Applicable
N/A)

(5) Recreation pool: U472,0
(6) Spillway crest (ungated): 472.0

(7) Upstream portal invert diversion tunnel:
487.0 Worcester Diversion Tunnel

(8) Streambed at centerline of dam: 463.5
floor of channel below spillway

(9) Tailwater: 463.9 water surface in
channel below spillway

Reservolr
(1) Length of maximum pool: 4,200 feet
(2) Length of recreation pool: 4,200 feet

(3) Length of flood control pool: N/A
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e. Storage (acre feet)
(1) Test flood surcharge (net): 715 at E1 481
(2) Top of dam: 512
(3) Flood control pool: N/A&
(4) Recreation pool: 220 (Approximate)

(5) Spillway crest: 220

f. Reservoir Surface (acres)
¥(1) Top dam: 55
*¥(2) Maximum pool: 55
(3) Plood~control pool: N/A
(4)Y Recreation pool: 55
(5) Spillway crest: 55
g. Dam
(1) Type: earthfill with stone walls
(2) Length: U420 feet
(3) Helght: maximum 14 feet
(4) Top width: 22 feet

(5) BSide slopes: vertical upstream and
downstream

(6) Zoning: Unknown

(7) Impervious core: timber sheeting near
abutments to splllway

{(8) Cutoff: Unknown

(9) Grout curtain: Unknown

*Based on the assumption that the surface area will
not significantly increase with changes in reservoir
elevation from 472.0 to U77.3.
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i.

Je

Spillway

(1) Type: broad crest

(2) Length of welr: 80 feet

(3) Crest elevation: H#72.0

(4) Gates: None

(5) Upstream Channel: None

(6) Downstream Channel: 70 feet wide and
150 feet long with vertical sidewalls 9
to 13 feet high; leads to second channel
Ue feet wide with vertical sidewalls 6.5
feet high

Regulating Qutlets. There is no regulating
outlet at this dam,
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2.3

2.4

SECTION 2

ENGINEERING DATA

General. There are no plans, specifications, or
computations avallable from the Owner, State, or
County offices relatlve to the design and construc-
tion of this dam.. The cnly data avallable for this
evaluation were visual observatlions made during
inspection, review of previous inspection reports,
and conversations with local residents, and State
and County agencies.

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of Public
Works: Messrs. Willis Regan and Raymond Rochford,
and of the Massachusetts Department of Environ-
mental Quality Englneering, Division of Waterways:
Messrs. John J, Hannon and Joseph Iagallo.

Also, we acknowledge the cooperation and assistance
of personnel from the Worcester County Englneer's
Office: Messrs. John O'Toole and Jeseph Brazauskas,

In addition, we thank Mr. Barry Huston of Massa-
chusetts Electric Company, who granted permission
to enter the property and inspect the dam,

Construction Records. There are no construction
records available,

Operating Records. No operating records are avail-
able, and there is no daily record kept of the
elevation of the pool or rainfall at the dam site.

Evaluation

a. -Avallability. Due to the age of this dam,
There is no engineering data available.

b, Adequacy. The lack of in~depth engineering
data did not allow for a definitive review,.
Therefore the adequacy of this dam could not
be assessed from the standpeoint of reviewing
deslgn and construction data, but 1s based
primarily on visual inspection, past perfor-
mance hlstory and engineering judgment.
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c. Validity. The limited engineering data avail-
able is wvalid,
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SECTION 3

VISUAL INSPECTION

3.1 Findings

ae

Ce

General., The Phase I inspecticon of the dam at
Curtis Ponds was performed on September 18,
1978. A copy of the inspectlon checklist is
included in Appendix A, Previous 1nspections
of thls dam have been conducted by others
since 1925, A partial listing of these 1in-
spections is in Appendix B. An inspection
was made in 1973 by personnel from the Massa-
chusetts Department of Public Works. A copy
of their report is included in Appendix B.

Dam. Curtls Ponds Dam 1s an earthfill dam
with vertical, concrete or stone walls on the
upstream and downstream faces, The dam 1s
generally in failr condition. No seepage fronm
the embankment was observed, although the

area immediately downstream of the dam has
been filled in nearly to the crest, which
prohiblts inspectlon of the downstream face,
The crest of the dam 1s covered with miscel-
laneous f111 including soil, ccal, and some
grass. Several slgns of distress were observed
at the site., There is a large eroded depres-
sion which extends from the edge of the
splllway channel along the downstream edge

of the dam for a distance of about 130 feet
(see Figure B-1). The depression is up to

90 feet wide and 6 feet deep. It appears to
be due to erosion by surface runoff. There

is a moderate growth of brush at the bottom of
the upstream wall of the dam, from the bend to
the northwest abutment. There is minor
cracking of the concrete portion of the wall,
and slight staining and spalling along the
water line.

Appurtenant Structures. The spillway is an
ungated, ©0-foot long, broad crested weir with
a stepped stone cascade on the downstreanm face,
A steel frame is mounted on the crest of the
spillway and formerly supported a walkway and
flashboards. The framework is rusted and

CURTIS PONDS DAM
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3.2

eroded at the base and is an obstructlon to
flow over the spillway. Wood debris 1is
scattered on the crest and down the cascade.
There is minor cracking and stalining of the
sidewalls.

There is no operable outlet at this dam. The
remnants of a gate house, about 12 intzke

gates and a flume to return water to the pond
are located just upstream of the spillway.

These strucfures have not been used for about

10 years. Some are missling slide gates, some
are filled with debris from building demolition,
and all are missing operating mechanisms.

Reservoir Area. The lower half of the aresa
around Curtis Ponds is thickly developed with
commercial and industrial buildings. The area
around the upstream half of the pond is
occupied by a park and a cemetary. It is
unlikely that much more development could occur
in the future., The area is cleared and paved
or grassed wlth slopes of 5 to 20 percent.

Downstream Channel, Discharge from the spill-
way flows into a 70-foot wlide channel with ver-
tilcal concrete sidewalls. This channel inter-
sects a second channel at 150 feet downstream,
and flow lg directed southerly beneath Webster
Street. The channel below the spillway
contains four concrete plers which formerly
supported a railroad trestle. The channel
bottom contalns scattered debris, mostly

at the toe of the spillway. Farther down-
stream, s0il has been deposited in the bottom,
and a thick growth of grass covers about half
of the channel bottom., The sidewalls are
cracked in places and slight staining and
spalling ocecurs along the water line. The
channel downstream of the spillway is in good
condition, except for a thick growth of grass
along the bottom of the scuthwest sidewall.

Evaluation. The above findings indlcate that the

dam 1s in falr condition, and there are several
deficliencies which require attention. It is
evident that the dam 1s not adequately malntained,
Recommended measures to improve these conditions
are stated in Section T.3.

CURTIS PONDS DAM
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b1

4.3

4.4

b.5

SECTION 4
OPERATING PROCEDURES
Procedures. There are no operating procedures at

this dam., The property around the dam is fenced
off, and the gate 1s kept locked.

Maintenance of Dam, The dam is not adequately
maintained., There 1s a large depression eroded
downstream of the crest, and brush is growing at
the bottom of the upstream wall on the northwest
half of the dam. Debrils is scattered on the crest
and downstream face of the spillway. The steel
walkway on the crest of the spiliway 1s deterior-
ating and forms an obstruction to flow.

The most recent malntenance reported at the dam was
removal of flashboards and the deck for the walkway
over the spillway in about 1976, The last major
repair was filling of the crest of the dam with up
to 20 inches of gravel after the flooding in 1955,

Maintenance of Operating Facilities. There 1is no
outlet at this dam to draw down the pond in an
emergency. The abandoned gate house and intake
structures are partly demclished and inoperable.

Description of Any Warning Systems in Effect.
There is no warning system in effect at this dam.

Evaluation. There is no regular program of main-
tenance or warning system in effect at Curtis Ponds
Dam. This i1s undesirable consldering the dam is in
the "significant" hazard category. A program of
inspection and maintenance and a surveillance
system for this dam should be implemented as recom-
mended in Sectlon 7.3

CURTIS PCNDS DAM
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

Qe

Design Data. Curtis Ponds Dam 1s about 6,000
feet downstream of Leesville Dam, As part of
the Worcester Diversion Studies by the U.S.
Army Corps of Engineers, a Probable Maximum
Flood (PMF) rate under the M.P.F. was estab-
lished for leesville. This value was adjusted
for increased drainage area and used for Curtis
Ponds Dam. The PMF rate was determined to be
950 c¢fs per square mile., Applylng one-half the
PMF to the 33.3 sguare miles of dralnage area
results iIn a calculated peak flood flow of
15,822 cfs. Since the diversion tunnel above
Leesville Dam removes 6,000 cfs, a peak flood
flow of 9,800 cfs was established as the Iinflow
test flood, By adjusting the inflow test flood
for surcharge storage, the maximum discharge
rate was established as 9,500 cfs (285 cfs per
square mile), with a water surface at E1 481,0.

Flow over the crest of the dam during the test
flood is predicted to be 3,800 cfs. Flow
through the splllway would be 5,700 c¢fs, The
maximum depth over the crest of the dam would
be 3.7 feet with a discharge of 19.0 cfs per
foot of width. Depth at critical flow would be
at 2.3 feet with a velocity of 8.5 feet per
second.

Hydraulic analyses indicate that the existing
spillway can discharge 2,575 cfs when the pond
level is at E1 477.3, which is the low point on
the crest of the dam.

Experience Data. Hydraulic records are not
available for this dam. The dam was, however,
overtopped in the 1955 hurricane, It was
reported that the pond level was about 4 feet
above the crest of the dam (E1 481), which
corresponds closely with topographic maps of
the floocded area which show a pond level at
about E1 480, Since that event, however, the
diversion tunnel was bullt upstream, which will
decrease the quantity of flow 1n the future,

CURTIS PONDS DAM
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Visual Observations. Discharge from Curtils

© Ponds is over an ungated, broad crested weir

d.

and down a stepped masonry cascade, The spill-~
way 1s crossed by a steel structure which
formerly supported a walkway and flashboards.
This structure could be blocked by trash which
could impede flows. A more detalled record of
observation is included in Section 3 Visual
Inspecticon,

Overtopping Potentlal. Overtopping of the dam
by about 3.7 feet 1s expected under the out-
flow test flood of 9,500 e¢fs. In the event of
overtopping, complete fallure of the dam could
occur, although backwater from the downstream
channels will minimize this possibility.

Failure of the dam, combined wlth spillway
dilscharge at E1 477.3, would produce a peak
flow of 5,375 cfs., The tallwater depth would
inecrease from 5.0 feet to 9.0 feet.

CURTIS PONDS DAM
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabllity

L=

Visual Observations. The elevation of the
structural stabllity of Curtis Ponds Dam is
based on the visual inspection conducted on
September 18, 1978. As discussed in Section 3,
Visual Inspection, the dam is in falr condi-
tion., There is a large area of erosion
immediately downstream of the dam, and brush
is growing on the northwest half of the up~
stream wall., The concrete on the upstream wall
and sidewalls of the spillway 1s cracked and
spalled.

Although no seepage or unusual settlement was
observed at the site, the dam is considered

to be a potential hazard because of the lack

of a regulating outlet, the deficiencies noted
above and the abandoned steel walkway structure.

Design and Construction Data., The dam at Curtis
Ponds was built in 1837. There are no plans,
specifications or computations available from
the Owner, County or State offices on the design,
constructlion or repair of this dam. A letfer
from the Owner to the Worceater County
Commissioners dated 1923 states that "the dam
proper 1s made of stone" and '"the abutments or
wing walls are stone on each side with plank
piling in the center, then filled with dirt."
Information does not appear to exlst on the
type, shear strength and permeability of the
801l and/or rock materials of the embankment.

Operating Records. There is no evidence that
instrumentation of any type was ever installed
in Curtis Ponds Dam. The performance of this
dam under prior loading can only be Inferred
by physical evidence at the site.

Post~Construction Changes., There are no as-built
drawings available for Curtis Ponds Dam. Infor-
matlon on construction changes is derived from
previous inspection reports. Sometime between

CURTIS PONDS DAM
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1923 and 1938, the concrete wall on the up-
stream face of the dam was constructed. It
appears in the fleld that the original dry-stone
wall was removed to about E1 472, and the con-
crete wall was added on top. -

The dam was overtopped by about 4 feet during
the hurricane of 1955, BScon afterward, erosion
of the crest was repaired by placing up to

20 Inches of gravel fill along the upstream
concrete wall.

Seismic Stabllity. The dam 1s located in
Seismlc Zone Nc, 2 and in accordance with
Phase I "Recommended Guidelines" does not
warrant selsmle analyses.

CURTIS PONDS DAM
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7.1

SECTION 7

ASSESSMENT, RECOMMENDATION, AND
REMEDIAL MEASURES

Dam Assessment

Qo

Condition., Curtilis Ponds Dam was neither
designed nor constructed according to current
state~of-the-art procedures. Based upon the
visual inspection of the site, the lack of
engineering data, and limited operationzl or
maintenance information, there are deficlencles
which must be corrected to assure the continued
performance of this dam. Generally, the dam

1s considered to be in fair conditicon. There

is no regulating outlet for the dam, There are
also several conditions which require repalr at
the site: erosion of a large area below the
downstream wall of the dam, an abandoned steel
structure across the crest of the spillway which
collects debris and obstructs flow, and wood and
debris scattered on the crest of the spillway
and in the downstream channel,

Hydraulic analyses indicate that the splllway
can discharge a flow of 2,575 cfs when the pond
level 1is at E1 477.3, which is the low point on
the crest of the dam. The spillway can dis-
charge 27 percent of the test flood outflow of
9,500 cfs,

Adequacy. The lack of in-depth engineering data
did net allow for a definitlve review., There-
fore the adequacy of this dam could not be
assessed from the standpecint cf reviewing design
and construction data, but is based primarily

on visual inspection, past performance history
and engineering judgment. .

Urgency. The recommendation and remedial meas-
ures outlined below should be implemented by the
Owner within two years after receipt of this
Phase I Inspection Report.

Need for Additional Investligation. Additlonal
investigations to further assess the adequacy
of the dam are outlined below in Section 7.2.

CURTIS PONDS DAM
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7.3

7.4

Recommendation. In view of the concerns over the
continued performance of the dam, it is recommended
that the Owner employ a gualified consultant to
design a regulating outlet for the dam.

The recommendations on repairs and maintenance pro-
cedures are outlined below under Section 7.3,
Remedial Measures.

Remedial Measures

a. Operating and Maintenance Procedures. The dam
and appurtenant structures are not adequately
maintained. It is recommended that the Owner
accomplish the following:

(1) backfill the large depression eroded along
the downstream wall of the dam,

(2) remove the steel framework across the
crest of the spillway,

(3) clear wood and trash from the spillway
and downstream channel,

(4) dimplement a systematlc program of maln-
tenance inspections. As a minlimum, the
program should consist of a monthly inspec-
tion of the dam and appurtenances, supple-
mented by additional inspections during
and after severe storms. All repalrs and
maintenance should be undertaken in accor~
dance with all applicable State regulations,

(5) institute a definite plan for surveillance
and a warnlng system during periods of un-
usually heavy rains and/or runcff,

(6) conduct technical inspections of this dam
on an annual basis. :

Alternatives. An alternative to implementing the

recommendations and remedial measures listed above
would be to drain the pond and breach or remove A
the dam.,

CURTIS PONDS DAM

19



APPENDIX A
PERIODIC INSPECTICN CHECKLIST
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PERIODIC INSPECTION

PARTY ORGANIZATION

prosecT  Curtss .pana’; Darm DATE 5@9%. /8, 1976
TIME /.00 ~ 5 00 PM

WEATHER overcast, 65°F

* x
W.S. ELEV.4£72.0 U.S.4639DN.S.
* based on assumed benchmark £1472.0

PARTY: on Crest of spiflway
1. Ed Crece 6. /L/enrly Lord
2. Carol Sweet 7. '
3._Lyle Brenagan 8.
b, Dave Cole 9.
5., Frank Sviekla 10.
PROJECT FEATURE INSPECTED BY REMARKS
1. dam Ed ére’col/ Carol Sweet
2. .'Slm'//u)a/v Aﬁ;/e Branajzen/é}i Erece
3. '
4,
5.
6.
7.
8.
9.
10.
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PERIODIC INSPECTION CHECK LIST

pROJECT__ Curidss Perds Dam DATE__ Sept. 16, 1778
PROJECT FEATURE_ dam embankaent NAME &4 Greco
DISCIPLINE ___ geotechnieal vaME Carel Sweet
J
AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation Varies ﬁ»om 4973 fo 4E0.0
Current Pool Elevation A97a2.1
Maximum Impoundment to Date agprox - E] 480 - /iayusf 1965
Surface Cracks gullies ereded i Il déwnstream of
darm
Pavement Condition not dpp/f'édb/e
Movement or Settlement of Crest | aps/ /'r,'gﬂa/ar‘
Lateral Movement pone visible
Vertical Alignment 5/,‘7/)/1!_({ f'r/cfgu/ar
Horizontal Alignment ﬁf’f;ﬂ'ﬁ a,ajiréam «f “50“7‘ 125 feet
yo¥a
Condition at Abutment and at left aésdmmf fes m/o pateral gmuﬁff
Concrete Structures right abatment rs concrefe wall
Indications of Movement of nope  visible
Structural Items on 3Slcpes
Trespassing on Slopes net- d/pparp,«,}-
Sloughing or Erosion of Slopes Seivere erosion of dep/pgsmo
or Abutments downstream of dam
Rock Slope Protection - Riprap toncrete wall on wpstream slope, Stone
Failures wall en downstream slope
- A N ’ s
Unusual Movement or Cracking at |none wsible - dreu downstream of
or near Toes darn fitled n nearly Yo crest
Unusual Embankment or Downstream| pgne visible - area. covéred
Seepage with £l
Piping or Boils none visible
Foundation Drainage Features weep holes 1n walls of downstrea n channe!
Toe Drains none visible
Instrumentation System none vis; ble
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PERIODIC INSPECTION CHECK LIST

PROJECT _ Curtis Fonds Dam DATE Sepf. /8,978
PROJECT FEATURE__5p;//way NAME__Ly/e Branagan
DISCIPLINE_ quaz’éc/m}ca/ NAME___ £ Greco

AREA EVALUATED CONDITION

QUTLET WORKS ~ SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

natvral streaim bed- 2 cwooden
!nérs iy _botom

General Condition

Some debris - Fair

Loose Rock Overhanging
Channel

nenée

Trees Overhanging Channel

none

Floor of Approach Channel

shallow - Some debris

b. Weilr and Training Walls

vertieal eoncrete cwalls -~ sfeel framewerk
across cdres?

General Condition of
Concrete

fair to good - erosion af waler line,
Cracks o feff wall

Rust or Staining

mimor- steel Frameweork corroded.
at _bBotitom

Spalling miner
Any Visible Reinforcing NoHE
Any Seepage or Efflorescence pone
Drain Holes noereé :
c. Discharge Channel 2;‘32‘;%5 "C?/fj ,j:fd /é:;,//o;:, ,ff‘,ﬂf;’;{ f; te walls
General Condition fai
ng:ingick Overhanglng none
Trees Overhanging Channel Nori

Floor of Channel

scattered debris - grass Growin
on _haif of floor 7

Other Obstructions

4 abandoned corncrefe prers

sreneed v Swpoort ed roilroad
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APPENDIX B

PLAN OF DAM AND PREVIQUS
INSPECTION REPORTS

Page
Figure B-1, Plan of Dam B-1
Figure B-2, Sections of Dam B-2
Previous Inspectlons (Partial Listing) B-3
Inspection Reports by Massachusetts Department
of Public Works, dated January 26, 1973 B-U
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£-d

Year tonstructed

Vwned by "
: e 4 Wore [, Electre Lt (o ~ Al

vam 3

Town Rty W/ o yc e s 7e - DECREE NO.

Corlis

_' DEBORIPTION OF DAM -

LOCAT!ON
T |
Type Sﬁmr.-Ab/.r /D/aﬁR‘/O//ﬂ? 64/34679/7 wasl
Length

Helight

Thicknass top 4‘{_ 24'_%

n bottom

Downstream Slope

Upstream "
Length of Spillway f[(rcjf‘ 95-0 7Jt ]
Size of Gates 2 - 5.7}:6-? - - IOK?

Location of Gates

<euth and Dam -

Fiashboards used Y2, sy ,oon’ca’ on. shel stucture. FA-FGES Roservolr

Width Flashbogrds or Gates
Dam designed by o
“  constructed by

7Dano/ Wo;és‘fer 57

Ed

M) ek .. .\
’ f/l(",/ DAM No.—l’"r":—Uﬁ'

CC. <. DOCKET NG
DESBHIPTFON OF RESERVOIR -l WATERSHED

T alnvek brock

“ " any other Streams KLromr lef'd‘"’///c ;%M'e*:
Length of Watershed

Width " "
I+ Watershed Cuitivated
Percent in Forests

Name of Main Stream

S:eepness of Slope

Kind of Soif F,cky
No, of Acres In Watershed 3—2, .32 55' »
52,

wow 0 Qecervolr

Wioth * "
Max Flow Cu. Ft. per Sec.
Head or Flashboards-Low Water

" " £t ) -High

2837

GENE RAL T REMARKS

Mspected: A g 1% 1925 L. O. Marden

. Oc¢ 27 17928 - V2

’ * NMar % 1929— - *

"L " Dec. 47, 19307 /

ot Nev. 17, /938 ﬂs/,a:%m’
L Dec. 9, 1940

“ P Dac. 7, 1Y LIS

GENERAL REMARKS

ss Eiee Co

2-Lirary Bureaw 10-.92260

i
J

———— ——

PREVIOUS INSPECTIONS (PARTIAL LISTING)

COPY OF INSPECTION CARD ON FILE AT THE MASSACHUSETTS
DEPARTMENT OF PUBLIC WORKS, DISTRICT OFFICE, WORCESTER.



1.

2.

3.

4,

Se

6.

Ta

1. Minor 2. Moderate

INSPECTION REPORT ~ DANS AiID RESERVOIRS

Locations City/Town Woree st R Dan No, 271 3¢5
N LG W
Name of Dam “VRT!S Pors Dam Inspected by o ub”
[l P B
Date of Inspection
Ownex/cs pers Assessors Prev. Inspection
‘ Reg. of Deeds Pers. Contact
1. Mkss. Biee. Co . a2t Svweaws 97 Woze wgrra®e
Name St. & No, . City/Town State Tel. No,
2.
Name Ste & oo City/Town State Tel, No.
3.
Name St. & Wo, City/Town State Tel, No.
Caretaker (if any) e.g. superintendent, plant manager, appointed

by absentee owner, appointed by multi owners.

Name: St, & No,:
City/Town: States Tel,Ho,!
Nos. of Pictures taken MONE

Degree of Hazard: (if dam should fail completely)*
/

3. Severe 4 Disasirous

* This rating may change as land use changes {future development)

Outlet Control: Automatic Manual v

Operative vess No.

Commentss

Upstream Face of Dam: Condition:

‘/// 2a

3, Hajor Repairs 4, Urgent Repairs

le Good Minor Repairs

B-4



8.

Qe

lc,

- DAL} NO, D~ -348 o5

Downstream Face of Dams

v 2.

3., Kajor Repairs 4, Urgent Repairs

Conditiona }, Good Minoxr Repairs

-
Commentss-

Emérgency Spillway:

Condition: l. Good 2. Minor Repairs

3. Major Repairs 4, Urgent Repairs

Commentss

Water Level at time of ingpection: 5 ft. above_ below "
toﬁ of dam - principal spillway
other

Summary of Deficiencies Noted:

Growth (Trees and Brush) on Embankment

Animal Burrows and Yashouts NG E
Worr &

Damage to slopes or top of dam

Cracked or Damaged Masonxy _SETsaniNGe Wi WAS Shiewr Seaus-tul

Evidence of Seepage None~
Evidence of Piping Nowg'

Erosion Nove”

Leaks Non &

Trash and/or debis impeding flow Vo

Clogged or blocked spillway N9

Other




3 DAk NO, 37 14-3 3450 &

12. Remar#s & Recommendations: (Fully Explain)

Tue Dawm APOD SewLway RARE N Good GOHD\T\OM_,
“Twere 15 SowT SPALLING OF A SMALL SecTion oF THE
Concrere Rerpmnaine Wall aw Tug RigwT Sibg OF IWE

BaM, g DRt ps BEen vsen ©Y Tag MAss ELEC,

Co. BS A WATER ScoptE Fok CoolinG PuRPOSES, ~ SHE
COMOANN -\5 MaviNG TWMIS operATION AND No MORE

WL "FWLS Dhon SEREE SO AN BUst RraL. PuRPose

13, Ove~dall Condition: /
1. Safe

2. Minor repairs needed

3. Conditionally safe -~ major repairs necded

4, Unsafe

5, Reservoir impoundment no longexr exists {explain)

Recommend removal from inspection list

B-6



DESCRIPTION OF DAl

3
. DISTRICT
ir.\’\u\.-:.f\\\i 3-’{/_3?{“_ Pl
Submitted by = R A Dam No.
-6~ 7 Wor e esTe
Date d S Gity/Town ereeest

Coaris MPowd Dan—
Name of Dam

Sl ;z,'Eb

1., Location: Topo Sheet No.

Provide 8%" x 11" in clear copy of topo map with location of
Dam clearly indicated. )

2. Year built: Year/s of subsequent repairs

: v’
3. Purpose of Pam: Water Supply Recreational
' rvasus Tk

~Irrigation ___ ' Other

4, Drainage Axea: R332 3% sqe mi, acres
5. Normal Ponding Areas __5 2 acres; Ave. depth
Inpoundments galses acre ft,

6. Ho, and t ?ﬁ'of dwellings located adjacent to pond or reservoir
Cauw o PLk

. . Y
w Bl Suin Bk i.e. summer homes, etc.

Y
Loo Max, Height 2

!

7+ Dimensions of Dams Length

Slopest Upstream Face NERT.

Bownstream Face ol

- SOt
Width across top VariEs S0 -8

8, Classification of Dam by Material:
v

Earth Conc, Masonry

/

Stone lasonry

Timber Rockfill Other

9+ Ae Description of present land usage downstream of dams

% rurals -’?ﬂ % urban,

B. Is there a storage area or flood plain downstream of dam which
could accomodate the ippoundment in the event of 2 complete
dam failure? ves no .

B-7



Bt TS5

 Daw HO.
10, Risk to life and property in event of compie%é failure.
Noa 6f people ___ 50 “ .
Now of homed 6 : .
Noe of Businesses , , /2’ s
. No.; of industries / « Type"
Nos of utilities ____/ . Type _£9¢ Tuea
Railrozads et - .
Other dams NONET .
Other ’

li, Attach Sketch of dam to this form showing section and plan
on &% x 11" sheet.

12. How to Jocate: . ]
So07E on LT Sov e oF \;\Sea‘é."vz‘bg‘*"

\
CovMNG Frow \WTERSEZT\oN aF wWegs e &

CrxMBR v veE Steaevs.
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APPENDIX C
PHOTOGRAPHS

CURTIS PONDS DAM



NO.1 VIEW OF ABANDONED INTAKE STRUCTURES

NO. 2 VIEW OF SPILLWAY AND NORTH ABUTMENT

C-1



NO.3 VIEW OF SPILLWAY

NO. 4 VIEW OF DOWNSTREAM CHANNEL

C-2



- NO. 5 VIEW OF CONFLUENCE OF DOWNSTREAM
CHANNEL AND MIDDLE RIVER

NO. 6 VIEW OF WEBSTER STREET BRIDGE
OVER MIDDLE RIVER

C-3



APPENDIX D
HYDROLOGIC AND HYDRAULIC COMPUTATIONS

Page
Figure D-1, Watershed Plan D-1
Hydrologic and Hydraulic Computations D-2
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